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Abstract The goals of this study were to assess the
validity and usefulness of a new scale and to assess dis-
ability in a sample of patients with chronic daily headache.
Participants were a convenience sample of 61 adult out-
patients admitted to the Department of Medical Sciences of
the Sant’Andrea Hospital in Rome, between September
2007 and May 2008. Inclusion criteria were, a diagnosis of
chronic daily headache (illness duration[5 years). Patients
were administered the Beck Hopelessness Scale (BHS), a
specific section of the Mini-International Neuropsychiatric
Interview (MINI) assessing suicidal intent, the Gotland
Male Depression Scale (GMDS), and a scale devised to
measure the degree of disability caused by the headache
[Italian Perceived Disability Scale (IPDS)]. Analyses
indicated that the IPDS had good internal consistency
(Cronbach alpha = 0.93; average inter-item correla-
tion = 0.40), and good convergent validity, with moderate
to strong associations with measures assessing emotional
distress (BHS, r = 0.47; P \ 0.0001; GMDS, r = 0.72;
P \ 0.001). A single-item, logistic regression analysis
indicated that the IPDS is able to predict suicide intent
(Wald v2 = 5.04; P \ 0.05) in chronic daily headache
patients. The IPDS is a brief instrument that is useful for
comparisons with other chronic illnesses, and it may be
used both for basic research and clinical applications when
screening for comorbidity with emotional distress and
disorders.
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Introduction
Chronic illness is a permanently altered health state, caused
by a non-reversible pathological condition leaving a dis-
ability that cannot be cured by a short course of medical
therapies [1]. Chronic illnesses are associated with
increased needs, physical and emotional pain, and
increased disability. Disability associated with chronic
medical illness is a major heath issue. Disability has great
impact on the quality of life of patients, and it is associated
with considerable costs for the health care system. In the
USA, the direct medical costs for persons with disability
were estimated to be almost $250 billion each year [2].
Headache is one of the most common disorders
encountered in pediatric and adult neurology clinics [3, 4].
Although the prevalence rates may vary according to age,
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gender and race, some studies report that tension-type
headache may affect more than 20% of individuals in the
general population, and migraine headache around 18%
[5]. Rasmussen [6, 7] indicated a lifetime prevalence for
any kind of headache of 93% in men and 99% in women.
In the elderly, the reported prevalence for headaches ranges
from 5 to almost 50% partly due to the different definitions
and diagnostic criteria used in the studies [8–10]. Headache
can be either mild and at infrequent intervals, or severe and
enduring. The International Classification of Headache
Disorders, II version (ICHD-II) recognizes 24 types of
chronic headache and defines primary episodic headaches
as chronic when the attacks appear for more than 15 days
per month and for at least 3 months [11].
Headache is associated with emotional and economic
costs [12–14]. Elston Lafata and colleagues [13] indicated
that migraine patients have significantly higher medical
care expenditures than nonmigraine patients even after
controlling for the patients’ sociodemographic variables
and health insurance coverage. Once these factors are
controlled, the average migraine patient is expected to
incur $2,636 in annual medical expenditures, while on
average those not suffering from migraine are expected to
incur annual medical expenditures of only $2,148. Fur-
thermore, headaches cause considerable disability in
everyday activities, and a positive relationship has been
reported between depression, anxiety, and disability in
headache patients [15–18]. For example, Jelinski and col-
leagues [16], using a multivariable logistic regression
model, reported that individuals with severe headache-
related disability were 1.6 times (95%CI, 1.03–2.48) more
likely to be depressed than patients with weak to moderate
disability.
There has been a realization in recent years that the
impact of medical illness on an individual’s life cannot be
measured by disease indices alone, and that self-reported
measures such as pain severity and limitation of daily
activity provide important assessments of such conditions.
Thus, we need to measure how headaches affect the daily
life of sufferers and also self-report measures to assess
people’s perception of illness, health, and life satisfaction.
Beliefs about an illness may influence the level of inter-
ference in daily life from that illness and on people’s
decision to seek treatment for it. Negative beliefs about
illness may be an important issue to address in order to
reduce the impact of disease and encouraging appropriate
management.
The use of headache impact or disability tools is
increasingly being recommended as part of generalized
headache management guidelines, and reduction in head-
ache-related disability is now considered a major goal of
migraine treatments [19, 20], even though the doctors
generally ‘‘don’t ask’’ and patients ‘‘don’t tell’’ about their
migraine disability [21]. Generic and headache-specific
measures are used to assess disability among headache
patients. Both types of measures have limitations and
strengths. Generic measures are composed of items eval-
uating symptoms not specific to headache, and so they may
be used for comparisons across different disorders. Head-
ache specific scales are composed only of items assessing
symptoms specific for headache, and so they cannot be
used for comparisons across different disorders. Among the
disease-specific measures, the Migraine Disability Assess-
ment questionnaire (MIDAS), the Headache Impact Test
(HIT), and the Headache Disability Inventory (HDI) are the
most commonly used instruments.
The MIDAS is a seven-item, self-administered ques-
tionnaire that sums the first five items, assessing the
number of productive days lost over the past 3 months in
three settings: school or paid work, household work, and
non-work activities. The time interval was chosen by the
authors to balance the accuracy of self-reported informa-
tion with the clinical relevance of the headache experience
over time. Questions ask about either days with missed
activity or days where productivity was reduced by at least
half. The last two items assess headache frequency and
intensity. Population-based studies conducted in the USA
and the UK [22, 23] resulted in sufficiently good psycho-
metric properties, with internal consistency and test–retest
reliability higher than 0.80 [23]. The MIDAS also has been
translated and validated in several languages [24–29].
However, several issues have been raised about the
scale. For example, Pryse-Phillips [30] indicated limita-
tions associated with (1) the choice to separate work,
household work and leisure-social activities; (2) the lack of
distinction among complete inability and 50% reduction in
ability to perform activities; and (3) the targeting of the
more severely affected headache patients. Andrasik et al.
[31] also indicated limitations related to the time interval
chosen by authors, because headache characteristics vary
from attack to attack among migraine suffers, and so an
individual headache attack could cause different effects on
disability. Therefore, headache-related disability as mea-
sured by the MIDAS might be different from the disability
as measured by diary-based methods.
The internet HIT is an instrument to measure the impact
that headache has on an individual’s ability to function on
the job, at home, at school and in social situations. The
paper-based version of the instrument is known as the HIT-
6, and is available in over 25 languages [32]. HIT-6 items,
selected from an already-existing item pool of 54 items and
from 35 items suggested by clinicians, cover 6 content
categories including (pain severity, activity limitation, wish
to lie down, tiredness, irritability, and loss of concentration
during work or daily activities due to headaches) has been
widely used in surveys of headache impact. Internal
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consistency, parallel forms reliability, and test–retest reli-
ability estimates of the HIT-6 were 0.89, 0.90, and 0.80,
respectively [33]. Studies on the HIT-6 translations indi-
cated that most translations (Canadian English, French,
Greek, Hungarian, UK English, Hebrew, Portuguese,
German, Spanish, and Dutch) were comparable to US
English [34]. The HIT-6 was also responsive to self-
reported changes in headache impact [33]. However, while
the HIT-6 is easy to complete, calculating the composite
score is complicated, combining questions about headache
frequency and intensity along with questions regarding
disability [31].
The HDI is a 25-item questionnaire that measures the
functional and emotional impact of headache on everyday
life. It was derived from patient perceptions of headache-
related disability and was based on existing scales. The
HDI has good internal consistency (0.89), test–retest reli-
ability, and construct validity [35, 36]. However, like the
HIT-6, the HDI takes some effort to score [31].
Analysis of the literature indicates that the way in which
headache patients perceive their health and disability is
associated with emotional disorders and poor health
behavior. Several authors have suggested that headache-
related disability should be assessed and used as an out-
come measure in treatments for headache. In recent years,
some instruments have been constructed to assess per-
ceived disability and changes over time. However, those
scale lack adequate psychometric properties, such as ade-
quate Cronbach alpha reliability. For example, Nunnally
and Bernstein [37] criticized researchers who were satisfied
with an alpha of 0.80 for indicating good reliability. This
may be sufficient for basic, academic research, but in
clinical practice, where decisions are made about individ-
uals, more reliable instruments are required; 0.90 as the
bare minimum and 0.95 as the golden standard for
instruments.
The aim of the present study was to assess the validity
and usefulness of a new measure to assess disability (see
electronic supplementary material) in a sample of patients
with chronic daily headache.
Methods
Study site and participants
Participants were a convenience sample of 61 adult outpa-
tients (8 women, 53 men) selected from 85 consecutive
patients who met inclusion criteria (response rate, 72%) and
who were admitted to the Department of Medical Sciences
of the Sant’Andrea Hospital in Rome between September
2007 and May 2008. Inclusion criteria were, a diagnosis of
chronic daily headache (illness duration [5 years), and an
age C18 years; exclusion criteria were, comorbidity with
major disorders of the central nervous system (such as
Parkinson disease, dementia or epilepsy), delirium and any
condition affecting the patient’s ability to complete the
assessment, including refusal to give informed consent. The
average age of the participants was 47.0 years (SD = 11.5;
min./max., 25/75 years). All the participants were also
affected by a second form of headache; the medication
overuse headache. There were no differences between
participants and patients excluded from the sample in so-
ciodemographic variables and diagnosis.
Participants participated voluntarily in the study, and
each subject provided written informed consent. The study
protocol received ethics approval from the local research
ethics review board.
Data collection and measurements
Patients were administered the Beck Hopelessness Scale
(BHS) [38], a specific section of the Mini-International
Neuropsychiatric Interview (MINI) assessing suicidal
intent [39], the Gotland Male Depression Scale (GMDS)
[40, 41], and the new Italian Perceived Disability Scale
(IPDS) to measure headache-related disability.
The BHS is a 20-item scale for measuring the cognitive
component of the syndrome of depression. Hopelessness is
a cognitive trait considered to be associated with suicide,
leading suicidal patients to believe that suicide is the only
feasible strategy for dealing with their seemingly insoluble
problems. Empirical research has demonstrated a rela-
tionship between hopelessness and suicidal intent [42–44].
Beck et al. [45, 46] carried out two prospective studies of
inpatient and outpatient samples. The authors found that
hopelessness scores were related significantly to eventual
completed suicide. A cutoff score of 9 or above identified
most of the patients who eventually committed suicide.
The high-risk group identified in the latter study was 11
times more likely to commit suicide than the rest of the
outpatients. Thus, hopelessness may be used as an indicator
of suicide potential. Italian validation of the BHS was
provided by Pompili et al. [47], who confirmed the strong
association between hopelessness and suicide risk.
The MINI, a DSM-IV-TR based short structured inter-
view, was used to evaluate suicidal intent. The section
assessing suicide intent evaluates past and current suicidal
behavior and ideation and classifies subjects into four
groups: no suicidal risk, low suicidal risk, moderate sui-
cidal risk, and high suicidal risk. For the present study,
subjects were classified into two groups: lower suicidal
intent (no suicidal intent and low suicidal intent as mea-
sured by the MINI) and higher suicidal intent (moderate
suicidal intent and high suicidal intent as measured by the
MINI).
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The GMDS is a 13-item scale for measuring depression
severity. Each item is rated on a Likert-type scale ranging
from 0 to 3. The raw score can vary between 0 and 39.
Scores below 13 mean the absence of clinical symptoms of
depression, scores between 13 and 25 mean a probable
presence of clinical depression, and scores higher than 25
mean clinical depression. The GMDS has good validity
[48].
The IPDS is composed of 20 items, devised from one of
the authors (M. I.), and measured on a 5-point Likert-type
scale (completely false to completely true), assessing
people’s beliefs regarding autonomy/disability in different
situations of life (for e.g., ‘‘my body is weak and unreli-
able’’; ‘‘I will have to worry about my health conditions all
my life long’’; ‘‘I boil over more easier than in the past’’).
Explicit time limits were avoided, and the items were
written using the present tense. To increase the reliability,
scoring rules were made as explicit as possible. For
example, the individual is instructed to use both frequency
(‘‘I never think this way’’, ‘‘I usually think this way’’) and
intensity (‘‘I rarely think this way, and it is easy to me to
think that the situation different’’) criteria to rate each item.
The raw score ranges from 0 to 80.
Data analysis
To analyze items, we calculated the discrimination index
(the corrected item-total correlation index); a discrimina-
tion index less than 0.2 mean the item is troublesome and
should be excluded from the measure. Homogeneity was
calculated using Cronbach alpha (a) and the average inter-
item correlation index. Correlation coefficients between the
IPDS, the GMDS, and the BHS were calculated to assess
convergent validity of the new measure with well validated
instruments for measuring emotional distress. The mean
score and standard deviation (SD) of the measure were also
calculated. A univariate general linear model analysis was
performed to assess the effects of sex, age, and their
interaction on IPDS raw score. t tests and single-variable
logistic regression analysis with the MINI-based suicidal
intent groups as the dependent variable were performed to
assess usefulness of the IPDS in predicting suicidal intent
in chronic daily headache patients.
All statistical analyses were performed using the SPSS
13.0 statistical software package.
Results
The analysis of the individual items of the IPDS indicated
that all discrimination indices were above 0.40 (min./max.,
0.54/0.87), indicating a strong convergence but not
redundancy of any single item.
The average raw score of the IPDS in the sample was
28.74 (SD, 17.23; min./max, 0–77). A univariate general
linear model did not indicate a significant effect of either
age [F (df:2) = 0.14; P = 0.87], sex [F (df:1) = 1.80; P =
0.19], or their interaction [F (df:1) = 0.03; P = 0.86] on the
IPDS raw score. Only one patient scored 0 on the measure,
while none scored 80, and so a ‘‘roof effect’’ was not
evident, and floor effect was weak among this sample of
headache patients. Cronbach a was 0.93, and average inter-
item correlation was 0.40, indicating good homogeneity for
the scale items.
The convergent validity of the IPDS was satisfactory,
with moderate to strong associations with measures
assessing emotional distress (BHS, r = 0.47; P \ 0.001.
GMDS, r = 0.72; P \ 0.001). All the measures were sig-
nificantly associated with suicidal intent. The patients with
higher suicidal intent had an average IPDS raw score of
50.00 (SD = 10.80) versus 24.37 (SD = 15.95) for the
patients with lower suicidal intent [t (df: 37) = -3.11;
P \ 0.01], 17.75 (SD = 9.00) versus 10.59 (SD = 5.91)
on the GMDS [t (df: 36) = -2.18; P \ 0.05], and 12.25
(SD = 5.12) versus 6.09 (SD = 4.17) on the GMDS [t (df:
37) = -2.75; P \ 0.01]. A single-item logistic regression
analysis resulted in a significant model (v2 = 7.74;
P \ 0.01) explaining 37% of the variability of suicidal
intent (Nagelkerke R2 = 0.37). Thus, the IPDS contributed
to the prediction of suicide intent (Wald v2 = 5.04;
P \ 0.05). Chronic daily headache patients with higher
suicidal intent were 1.10 times (95% CI, 1.01/1.19) more at
risk to have higher perceived disability on the IPDS.
Discussion
The aim of the present study was to asses the validity and
usefulness of a new measure for assessing disability in a
sample of patients with chronic daily headache. The Italian
Perceived Disability Scale (IPDS) is composed of 20 items
measured on a 5-point Likert-type scale, assessing people’s
beliefs regarding autonomy/disability in different situations
of life. Our findings indicate that the IPDS is an easy to
administer, self-report scale, useful for assessing disability
in chronic daily headache patients. The strengths of our
scale are: (1) the IPDS is not specific for headache-induced
disability and so it may be useful for comparison of chronic
headache with other chronic illnesses; (2) the administra-
tion and scoring of the IPDS are quick and intuitive, and it
may be a useful instrument even by general practitioners;
(3) the psychometric properties are good, both for basic
research and for clinical applications, approximating the
golden standard indicated by Nunnally and Bernstein [37];
and (4) the IPDS has a strong convergence, although it is
not redundant, with measures assessing depression.
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Our results are also consistent with research indicating a
positive relationship between disability and emotional
distress in chronic daily headache patients [15–18, 49].
Thus, the IPDS may also be useful in treatment planning
because treatments for headache will have to be tested for
their effects on comorbid conditions. For example, in
patients with comorbid major depression, it is important to
avoid migraine treatments, such as beta-blockers, which
produce side effects such as drowsiness, fatigue, lethargy,
sleep disorders, nightmares, depression, memory distur-
bance and hallucinations [50]. This runs the risk of
increasing the severity of the depressive symptoms.
Instead, tricyclic antidepressants should be used, which
would treat both the migraine and the depression.
Some earlier studies investigated the relationship among
suicidal intent and headaches. For example, Breslau and
Davis [51] reported that people with migraines had a higher
lifetime rate of suicide attempts than those with no history
of migraine. In addition, those with major depressive dis-
order (MDD) and migraines had higher rate of suicide
attempts than those with only MDD. Breslau [52] found an
association of migraines with aura with suicide attempts
not necessarily due to coexisting MDD. Thus, the ability of
the IPDS to predict suicidal intent in chronic daily head-
ache patients is a considerable strength of this measure
when used in screening programs to identify comorbidity
with emotional distress and disorders.
The present study did have some limitations. First, we
did not assess the convergent validity of the IPDS neither
with diary-based measures, considered the golden standard
for the assessment of disability in headaches, nor with
headache-specific measures such as the MIDAS. Second,
we did not evaluate the test–retest stability of the IPDS in
this population.
In conclusion, self-report measures evaluating perceived
disability may be important in headache management, and
the IPDS may be a useful instrument in clinical settings
when screening for comorbidity with emotional distress
and disorders.
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